Objectives Uptake of maternal health services remains suboptimal in Ethiopia. Significant proportions of antenatal care attendees give birth at home. This study was conducted to identify the predictors of non-institutional delivery among women who received antenatal care in the Southern Nations Nationalities and Peoples Region, Ethiopia. Design A community-based cross-sectional survey was conducted among women who delivered in the year preceding the survey and who had at least one antenatal visit. Multistage cluster sampling was deployed to select 2390 women from all administrative zones of the region. A mixed-effects multivariable logistic regression analysis was performed to assess the predictors of non-institutional delivery; adjusted ORs (AOR) with 95% CIs are reported. results The proportion of non-institutional deliveries among participants was 62.2% (95% CI 60.2% to 64.2%). Previous experience of short and simple labour (46.9%) and uncomplicated home birth (42.9%), night-time labour (29.7%), absence of pregnancy-related problem (18.8%) and perceived providers poor reception of women (17.8%) were the main reasons to have non-institutional delivery. Attending secondary school and above (AOR=0.51; 95% CI 0.30 to 0.85), being a government employee (AOR=0.27; 95% CI 0.10 to 0.78) and woman's autonomy in healthcare utilisation decision making (AOR=0.51; 95% CI 0.33 to 0.79) were among the independent predictors negatively associated with non-institutional delivery. On the other hand, unplanned pregnancy (AOR=1.67; 95% CI 1.16 to 2.42), not experiencing any health problem during pregnancy (AOR=8.1; 95% CI 3.12 to 24.62), not perceiving the risks associated with home delivery (AOR=6.64; 95% CI 4.35 to 10.14) were the independent predictors positively associated with non-institutional delivery. Conclusions There is a missed opportunity among women attending antenatal care in southern Ethiopia. Further health system innovations that help to bridge the gap between antenatal care attendance and institutional delivery are highly recommended.
IntrODuCtIOn
Regardless of significant reduction in global maternal mortality, low-income and middle-income countries (LMICs) still remain home to almost all (99%) global maternal mortality; 66% of the global maternal mortality happened in the sub-Saharan African region only, in 2015. 1 Ethiopia (3.6%) together with Nigeria (19%), India (15%), Democratic Republic of the Congo (7.3%) and Pakistan (3.2%) collectively contribute to 48% of global maternal mortality. 1 The 2016 Ethiopian Demographic and Health Survey revealed that the maternal mortality ratio in the country was 412 per 100 000 live births, a 52.7% reduction from its level in the year 2000 (817 per 100 000 live births). In 2015, maternal deaths accounted for 25% of all deaths among women aged 15-49 years in the country. 2 Women's (dis) empowerment, poverty, lack of education, poor access to and utilisation of reproductive and maternal health services and demographic features such as early marriage are among the constellation of factors that accelerate maternal mortality. 3 Although there is strong evidence that most maternal deaths happen during the time of childbirth or during the 24 hours following childbirth, access to and utilisation of life saving maternal health services remains inadequate in LMICs. Cultural beliefs and practices, impoverishment, weak governance, strengths and limitations of this study ► The study covered all administrative levels in Southern Nations Nationalities and Peoples Region, which are home to 56 nations and nationalities and thus accounted for possible cultural diversities and variations in residential settings (urban, rural agrarian and rural pastoralist). ► The multistage cluster sampling and the multilevel analysis deployed helped to minimise clustering of the outcome variable (place of delivery). ► This study would have benefited more from exploration of women's experiences of antenatal care that are believed to highly influence their decision on place of delivery.
Open access limited and low-quality health infrastructure, conflicts, disasters and inequities are factors that impede access to and utilisation of maternal health services in the sub-Saharan Africa. 4 5 In Ethiopia, the proportion of pregnant women who have at least one antenatal care visit increased from 27% to 67.4% between 2000 and 2015. In the same period, the proportion of institutional delivery increased from 5% to 26%. 2 This suggests a missed opportunity in the continuum of care provided to women of reproductive age. A study conducted in northwest Ethiopia in 2012 revealed that antenatal care utilisation had a limited role in health facility reattendance for skilled delivery services. 6 In Ethiopia, perceived poor quality of care, 7 8 previous bad experiences of health facility-based delivery, 9 long distance, 6 10 costs associated with facility-based delivery 11 and pressure from elders in the communities 12 are among the most frequently cited reasons for having non-institutional delivery. In addition, poor health providers' behaviour and attitudes towards women, these days termed as mistreatment, also contribute to a preference for home delivery in Ethiopia. 12 13 There is an evidence gap on why the majority of Ethiopian women who receive antenatal care do not reattend health facilities for skilled delivery care. Therefore, a community-based study was conducted to identify factors associated with non-institutional delivery among women who attended at least one antenatal visit. The study included women from all administrative catchments of the Southern Nations Nationalities and Peoples Region (SNNPR) to account for the cultural diversity, which is believed to affect place of delivery.
14 Accordingly, this study adds to existing limited evidence that can inform the design of strategies that aim to retain antenatal care attendees in the continuum of care.
MAterIAls AnD MethODs study setting
This study was conducted in the SNNPR, Ethiopia that is home to 56 nations and nationalities (ethnic groups) with different languages and cultural heritage. The capital city of the region is Hawassa. The total population size of the region was estimated to be 16 738 177 in 2012 of which 49.7% were males while the remaining were females; women of reproductive age group account for 23.3% of the general population and 3.9% of them bear a child each year. The region had 324 urban and 3602 rural (where close to 90% of the population live) administrative kebeles, the lower administration levels in Ethiopia comprising about 1000 households. During the survey period, 1 specialised teaching hospital, 1 referral hospital, 8 general hospitals, 9 primary hospitals, 513 health centres, and 3498 health posts were available in the region. In the current study, all 14 administrative zones, 1 city administration (Hawassa city), and 4 special districts of the SNNPR were included. In SNNPR, there are a total of 164 districts (locally called woredas). The four special districts and the city administration are standalone administrative subregions that are accountable to the regional government and are treated as equivalent to an administrative zone. The remaining districts are accountable to the administrative zones. Administrative zones have a higher proportion of their population from one ethnic group, although they are home to more than one ethnic groups. Similarly, districts and kebeles are typically populated with a higher proportion of similar ethnic groups, although more than one ethnic group may belong to them. study design A community-based cross-sectional survey was conducted in January 2013. A structured and pretested questionnaire was administered to assess why women who attend antenatal clinics do not deliver in health institutions. study participants and eligibility Women who had at least one birth in the 1 year preceding the survey period and who had received at least one antenatal care assessment from a skilled provider were invited to participate in the study. Women who had not lived permanently in the sampled study area for at least 1 year were excluded from the study.
sample size and sampling The minimum sample size required for this study was computed using the sample size estimation formula for single population proportions with the assumptions of: 87% of women who have at least one antenatal care visit have a non-institutional delivery (further analysis of the 2011 Ethiopian Demographic and Health Survey data was made to get this figure), 95% confidence level, 2% margin of error, a design effect of 2 and 10% compensation for possible non-response. The sample size required for the study was calculated to be 2390.
The study employed multistage cluster sampling technique to identify the study respondents. Considering the cultural and ethnic diversity of the region (SNNPR), the total sample was allocated proportionately to all administrative subregions (administrative zones, the city administration and special woredas) referring to their respective number of expected deliveries in the year 2012. Next, 76 districts were randomly selected from the administrative subregions; 1 district was chosen for every 55 women participants in the same administrative zone, on average, until the sample for a specific administrative zone is met. Following the selection of districts, all health centres situated in the districts were classified into two categories as close to or distant from the districts' administrative hub. Next, one health centre from each of the close and distant health centres were selected to accommodate the sample allocated for their respective district. A similar fashion was also used to select two health posts under the catchment of the selected health centres. In most of the scenarios, there are five health posts under the catchments of a health centre. Finally, women who delivered Open access in the past 1 year preceding the survey time were systematically selected from the catchments of selected health posts using information from family folder registries that exist at the health posts of the selected kebeles.
Variables
The dependent variable of the study was place of delivery dichotomised as 'institutional' and 'non-institutional'. Women who delivered in health facilities staffed with skilled birth attendants (minimum of nurses) were considered to have had institutional delivery. The explanatory variables were women's sociodemographic characteristics, obstetric characteristics, knowledge and perception on maternal health services and their utilisation, autonomy in decision making, and health facility related factors including distance. To accommodate for the cultural and contextual differences across the different administrative subregions, three-level administrative hierarchy factors (zones, districts and kebeles) were included in the independent variables.
Data collection and processing
Data were collected by 24 trained data collectors and 6 supervisors in the community, organised in six teams. Data collectors and supervisors received 2 days training on the data collection tool by the principal investigator and two co-investigators. The interviewer administered tool was initially prepared in English and later translated to Amharic, the official working language in the region. The data collectors recorded women's responses to closedended questions. A total of 34 questions were included in the questionnaire. Administration of the interview questionnaire to participant women took 15-20 min on average. The data collection tool was pretested on 5% of the total sample size in Dale district, Sidama zone. Further revision of the questionnaire was made to improve its clarity and simplicity.
Quality of the collected data was monitored on a daily basis by the field supervisors who were responsible for assessing the completeness and coherence of every questionnaire. Furthermore, three of the study investigators were responsible for overseeing the quality of the data collected across the entire data collection period.
Data were entered into EpiInfo V.3.4.2 software by expert data entry clerks of the College of Medicine and Health Sciences, Hawassa University. Randomly picked questionnaires were compared with the corresponding entered data for quality control purposes by the principal investigator. Later data were exported to STATA V.14 software for cleaning and analysis purpose by the principal investigator. Frequency distribution, measures of central tendency and dispersion were done to describe essential variables of the study. Furthermore, a mixed-effects logistic regression analysis with random intercepts for zones, districts and kebeles was performed to identify factors related to place of delivery. Initially, bivariate multilevel logistic regression analysis was done to select variables to be included in the multivariate multilevel logistic regression analysis; variables that showed p value <0.25 in the bivariate analysis were included in the multivariate analysis. The absence of multicollinearity between the independent variables was also checked. Participants' marital status and decision making on household financial expenditure were the only two variables not to be included in the multivariate analysis. ORs with their respective 95% CIs were used as a measure of association between the dependent and independent variables.
Patient involvement
This study involved only women who had given birth in the year preceding the survey period. The women were not involved in setting the research question, the outcome measures, the design of the study, and the recruitment of study participants. The findings of this study will not be directly disseminated to study participants. results sociodemographic characteristics From the total 2390 potential respondents initially approached, 2225 respondents were available and willing to participate in the survey, making the response rate 93.1%. The median±IQR for age of the respondents was 26±7 years and more than half of the participants (56.5%) were in the 25-34 years age group. With regard to religion, 60.1% of participants were protestant Christians. In addition, almost all (98.0%) participants were married; more than half (56.8%) had formal education; 67.6% were housewives and 21.4% had an estimated monthly income of >1044 Ethiopian birr (US$57.3 equivalent). Close to half (46.6%) of the participants' male partners were reported to have attended grade 1-8, while 22.2% did not attend formal education at all. Pertaining to household family size, it was reported to be five and above in 62.8% of the families, median±IQR=5±3 (table 1) .
Obstetric and reproductive health characteristics
Early marriage (marriage before the age of 18 years) was 37.2% in the current study, mean±SD=18±3 years. The mean age at first pregnancy was 19±3 years; more than half (55.0%) of the participants got pregnant before 20 years of age for the first time. In addition, 43% of participants had ever been pregnant four or more times prior to the survey. One-fifth (20.2%) of the participants reported that their last pregnancy was unplanned. With regard to care during pregnancy, 43.8% of participants had three or less antenatal visits during their index pregnancy. Furthermore, 14.2% of participants had experienced at least one pregnancy-related health problem during their index pregnancy (table 2) .
Access to health facilities and decision making on key events Using the most accessible mode of transport, health posts were the closest health facilities to 68.1% of the respondents, while hospitals and health centres were close to 4.2% and 26.7% of respondents, respectively. With regard Open access to the women respondents' household financial management, 38.7% of them reported that they make joint decisions with their male partner; 53.6% of respondents reported that household financial expenditure decisions Open access are taken by their male partner alone. Furthermore, decisions on healthcare services utilisation was reported to be usually made by male partner alone by 31.4% of respondents; 35.4% of women reported that they independently make decisions on their own healthcare services utilisation. Joint decisions (by respondents and respective male partners) on the place of childbirth was reported by 31.7% of the respondents; 42% of respondents make decision on their place of delivery alone (table 3) .
Knowledge, perception and experience of danger signs during pregnancy and childbirth Less than half (43.0%) of the respondents know danger sign/s that may occur during pregnancy; the most commonly reported danger sign was bleeding from the uterus (57.2%) followed by severe headache (35.6%) and severe abdominal pain (33.9%) (table 4) . Similarly, 58.5% of respondents knew danger sign/s that may occur 
Place of delivery
The proportion of non-institutional deliveries among the respondents was 62.2% (95% CI 60.2% to 64.2%), while the remaining delivered in health institutions. Among the reasons for non-institutional delivery, previous experience of short and simple labour (46.9%), previous experience of uncomplicated home birth (42.9%), night-time labour (29.7%), no pregnancy-related problem while pregnant (18.8%), and transportation problem (5.5%) were the major ones (table 4) . In addition, 17.8% of respondents reported providers' poor reception of women as a reason to avoid institutional delivery.
Predictors of non-institutional delivery
The multivariable mixed-effects logistic regression analyses revealed that attending secondary school and above (AOR=0.51; 95% CI 0.30 to 0.85), having a male partner who attended secondary school or above (AOR=0.58; 95% CI 0.37 to 0.92), being a government employee (AOR=0.27; 95% CI 0.10 to 0.78), and 20 or more years of age at first pregnancy (AOR=0.70; 95% CI 0.49 to 0.99) were the sociodemographic features negatively associated with non-institutional delivery. Participants whose index pregnancy was unplanned (AOR=1.67; 95% CI 1.16 to 2.42) and who did not experience any health problem during their pregnancy (AOR=8.1; 95% CI 3.12 to 24.62) were more likely to have non-institutional delivery. In addition, women who reside closer to health posts were more likely to have non-institutional delivery than those who reside closer to hospitals (AOR=9.07; 95% CI 3.74 to 21.99) (table 5) . With regard to household decision making, the odds of non-institutional delivery was less among women who make independent decisions on healthcare service utilisation than those who make joint decisions with their male partners (AOR=0.51; 95% CI 0.33 to 0.79). However, no significant difference on place of delivery was observed with regard to women's decision-making scope on household financial expenditure and the choice of place of delivery. The odds of non-institutional delivery were higher among women who did not perceive any risks associated with home delivery (AOR=6.64; 95% CI 4.35 to 10.14) (table 6).
DIsCussIOn
Differences in livelihood characteristics, health system performance and cultural beliefs and practices are believed to be associated with maternal health services utilisation in SNNPR. 4 5 15 Therefore, this study has taken into account the potential clustering of the variation in institutional delivery service utilisation that may exist between the different administrative zones and their subdivisions in south Ethiopia. Previous researches, 13 16 17 a systematic review 17 and further analyses of the demographic and health survey data 5 18 19 all focus on identifying the determinants of institutional delivery, including antenatal visits, among women of reproductive age groups. However, our study investigated predictors of institutional delivery among women who attended antenatal visits.
The proportion of antenatal care attendees who had non-institutional delivery was 62% in this study. This proportion is less than the proportion (87%) reported by the Ethiopian Demographic and Health Survey for the 5 years preceding 2011.
2 This reduction may be due to implementation of the multidimensional strategies of the health sector development programme that have included rapid expansion of healthcare facilities and training of health workforce, including health extension workers. 5 20 21 Previous experience of simple labour and uncomplicated home delivery were the main reasons for having non-institutional delivery in the current study. A qualitative study from rural catchments of South Wollo, Ethiopia, Open access
reported that women consider a short birth (one that lasts <4 hours) that takes place at home surrounded by relatives as a normal delivery that does not necessitate a medical care. 22 This is also supported by another study from northwest Ethiopia which found that most women sought antenatal (40.8%) and skilled delivery (45.3%) care because of illness only. 6 In addition, non-institutional delivery was 10-fold higher among women who did Open access not recognise the risks associated with home delivery. A similar scenario was also evident in a study conducted in three sub-Saharan African countries (Kenya, Nigeria and Tanzania) and three South Asian countries (Bangladesh, India and Pakistan). 15 Fear of poor reception by health service providers during facility-based childbirth was reported as a reason for avoiding institutional delivery by 17.8% of participants of the current study. Ethiopian health service providers have also witnessed the hostile way some health service providers treat women during facility-based childbirth, which discourages women and their neighbourhoods from attending health facilities in the future. 11 Discrete choice experiments among women in Tanzania and southwest Ethiopia also revealed that the health service providers' attitudes are one of the most important attributes women consider when deciding whether to have an institutional delivery. 23 24 In the current study, non-institutional delivery was less common among participants who make independent decisions on general health services utilisation. A secondary review from Ethiopia also revealed that women who make autonomous decisions on healthcare spending have lower odds of delivering outside health institutions. 18 The same scenario is true in a neighbouring Eritrea, 25 Ghana 26 and Bangladesh. 27 In addition, a study from Jimma, south-western Ethiopia, revealed that autonomous decision making was a strong predictor of place of delivery among antenatal care attendees. 28 As depicted by this study and a study from northern Ethiopia 29 and Nigeria, 30 drop out of women from the continuum of care, which runs from antenatal through to postnatal care, is a missed opportunity in the efforts to reduce maternal mortality. However, there are field-tested proven interventions to improve the quality of maternity care services, thereby mitigating drop out in Ethiopia and other low-income settings. Open access
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This community-based study is different from other studies conducted in Ethiopia because it sampled women who had attended at least one antenatal visit. Furthermore, the study covered all administrative levels in SNNPR which are home to 56 nations and nationalities and thus accounted for possible cultural diversities and variations in residential settings (urban, rural agrarian and rural pastoralist). This study would have benefited more from exploration of women's experiences of antenatal care that are believed to highly influence their decision on place of delivery. We recommend future similar studies include qualitative enquiry among antenatal care attendees to deepen understanding of causes of dropouts from the continuum of maternal health services rendered in Ethiopian health facilities.
COnClusIOns
This study has revealed that almost two-thirds of women who had antenatal visits delivered at home. This highlights a major missed opportunity to retain women in the continuum of maternal healthcare in southern Ethiopia. Further health system innovations that help to bridge the gap between antenatal care attendance and institutional delivery are highly recommended to improve the health of Ethiopian women and reduce maternal mortality from preventable causes.
